Background: Early childhood is a critical period for shaping and influencing feeding behaviours which have implications for future health. Understanding the food consumption patterns and their shifts over time can provide guidance to health care providers and nutrition specialists who provide nutrition counselling and develop nutrition messages.
INTRODUCTION
Health is indivisible, requiring holistic approaches throughout the individual's life. A healthy outcome at one life-stage determines health during its next stages. Growth and development of young children forms conditions for development during the school age period and in adolescence. This will be then carried through into adulthood and old age and will result in a lifetime of economic, social and personal benefits. There is a number of external factors influencing outcomes of the life stages. A balanced diet that provides optimum nutrition is crucial to every stage of development from pre-conception until later stages of life.
Poor nutrition is associated with a reduced resistance to disease, impaired physical and psychological development, and infant morbidity and mortality. An inadequate diet can lead to deficiency disorders and/or contribute to non-infectious chronic diseases including malignant and cardiovascular diseases, osteoporosis and dementia (1) .
Early childhood is a critical period for shaping food consumption patterns which have implications for future health.
Appropriate feeding practices during early childhood stimulate psycho-social development, lead to good nutritional status and physical growth, reduce susceptibility to common childhood infections and improve resistance to cope with them (2, 3, 4) . Improved health outcomes in young children have long-lasting health effects throughout the life-span. This has been confirmed e.g. by findings of the Boyd Orr cohort studies analysing eating habits and influence of socio-economic factors conducted in 1937-1939 (5) . Studies of this cohort conducted until today provide a unique opportunity to study various factors influencing eating habits from childhood until the old age. According to the Boyd Orr cohort studies, healthy eating habits in the old age are associated, among other factors, with diet rich in vegetables in childhood (6, 7) .
Breast-feeding has a unique role in the nutrition of infants and young children for its short term as well as long term positive outcomes. Among the well documented benefits in developed countries are: a reduction in the risk of acute otitis media, nonspecific gastroenteritis, severe lower respiratory tract infections, atopic dermatitis, asthma, obesity, type 1 and 2 diabetes, child-hood leukaemia, sudden infant death syndrome (SIDS), and necrotizing enterocolitis (8) . According to Fewtrell's review (9) , breast-feeding also decreases the development of cardiovascular risk factors including hypertension and plasmatic lipid profile later in life.
The purpose of this study was to describe eating patterns and their changes from one to five years of age, a period when eating patterns that will influence health in later life-stages are constituted and to investigate selected factors which may influence them. The study was conducted within broader margins of project IGA MZ CR, NS9974-4, 2008-2010 Elaboration of guidelines for growth assessment of a breastfed child based on the comparison of growth of exclusively breastfed infants with current growth references for the Czech population and the WHO growth standards.
MATERIALS AND METHODS
A cross-sectional retrospective survey to assess child feeding habits was conducted in public places in Prague and all 13 regions of the Czech Republic. The study was approved by the Ethics Committee of Charles University in Prague, First Faculty of Medicine. Interviewers, students of the 5th year of the First Faculty of Medicine, approached women accompanied by a young child passing by in public places. If the woman was the primary carer (mother) of a one to five year old child and agreed to participate in the study, the interviewer completed with her a nutrition questionnaire collecting data on basic demographic variables, breast-feeding, meal patterns, food items intake frequency, most frequently taken beverages, and feeding wholemeal and low fat products. The questionnaire also included questions about problems with eating but these are not analysed in the presented paper. There was no question about the child's ethnic origin.
Food intake frequency categories were converted into daily food intake frequency as follows: once a day or more = number of times per day, 5-6 times a week = 0.8; 4-5 times a week = 0.6; 3-4 times a week = 0.5; 1-2 times a week = 0.2; 1-3 times a month = 0.1; less frequently than once a month or not at all = 0.
The collected data were computerized and software Statistica 9.1. (10) was used for their analysis. The data were separated by age. Descriptive statistics (mean, median, proportions, and standard deviation) was performed. Differences in daily food intake frequency by age, breast-feeding status at the time of interview, gender, maternal education, and location (Prague or elsewhere) were tested using t-test. The difference was considered significant when P value was <0.05.
RESULTS
Of 1,474 carers approached, 1,130 (76.7%) were eligible and agreed with the interview. Except one child suffering from phenylketonuria excluded from the study and 13 (1.2%) children with allergy not excluded from the study, no medically based dietary restrictions were reported. Questionnaires were completed for 1,130 children aged 1 to 5 years. Table 1 shows the sample characteristic.
Ever breast-fed were 1,067 (94.4%) children. The mean duration of breast-feeding in children who were not breast-fed at the time of the interview was 9.9 months (median 9, s.d. 6.72). At the time of the interview 29.5% children aged 1 year and 7% children aged 2 years were still breast-fed. Also one 36 months old and one 42 months old child were breast-fed at the time of the interview. Mean number of breast-feedings during the past 24 hours before the interview was 4.3 (range 2-9; median 4; s.d. 2.05) in one-year-olds and 2.9 (range 1-5; median 2; s.d. 2.0) in two-year-olds. Table 2 shows the meal frequency by age. Distribution of the number of meals other than milk in the past 24 hours approximately followed the bell curve with median 4 at 1 and 5 years and 5 in 2 to 4 year olds. In children aged 1 to 2 years, no statistically significant difference (p>0.05) in the meal frequency of breast-fed and non-breast-fed was noted. At one year of age 18.8% of children got food other than milk only 2-3 times a day. Few individuals (1-3%) aged 2-5 years also received food other than milk 2-3 times a day. The proportion of children who did not take breakfast was low -it ranged between 1-2.6% by age 
Fig. 2. Distribution of fresh vegetables (except potatoes) intake frequency at 1 and 5 years of age.
groups -but the proportion of children who took breakfast only sometimes increased with age from 4.6% in one-year-olds to 28.2% in five-year-olds. Mean daily food intake frequency by age is shown in Table  3 ; statistically significant changes are shown in Table 4 . Most statistically significant changes occurred between 1 and 3 years of age. Potatoes account for almost one third (27-31.9% by age groups) of the vegetable consumption.
Food groups intake frequency distribution by age is shown in Table 5 . There were wide variations in the milk group intake frequency at one year of age due to breast-feeding. Most children took the milk two or more times a day. The largest proportion of children 2-4 years of age took the milk 2 to <3 times a day, and of five-year-olds 1 to <3 times a day. The largest proportion of children took the meat 1 to <2 times and grains 1 to <3 times a day regardless of age. The largest proportion of children took the vegetable 1 to <3 times a day at one year of age and 1 to <2 times a day at 2-5 years of age. The largest proportion of children took the fruit 1 to <2 times a day regardless of age.
Figures 1-5 illustrate a comparison of selected foods intake frequency distribution at one and five years of age. Fresh fruits were given at least once a day to 78% of one-year-olds and 69% of five-year-olds; fresh vegetables to 23% of one-year-olds and 25% of five-year-olds; cooked vegetables to 61% of one-yearolds but only to 5% of five-year-olds. Fish were given at least once a week to 42% of one-year-olds and 32% of five-year-olds. Smoked meat and meat products were given once a week or more frequently to 16% of one-year-olds and 32% of five-year-olds (4 or more times a week to 16%). The proportion of children who were given wholemeal grain products slowly increased with age (Fig. 6 ). The proportion of children who were given low fat milk and milk products ranged between 15 and 27% in age groups, did not show an age trend, and was highest at one year of age. The comparison of food intake frequencies in one year old children by breast-feeding status at the time of the interview has shown that breast-fed children took more frequently the vegetable group (1.7 and 1.9 times a day respectively, p=0.01) and fish less frequently (0.1 and 0.2 times a day respectively, p=0.03) than the non-breast-fed children. Higher fruit group intake frequency in breast-fed than non-breast-fed children was near statistical significance (1.2 and 1 times a day respectively, p=0.06).
One and two year old girls took foods from the grains group more frequently than boys (at one year: 2.2 and 1.9 times a day respectively, p=0.04; at two years 2 and 1.9 times a day respectively, p=0.05), five year old girls took foods from the vegetable group without potatoes more frequently than boys (1.3 and 0.8 times a day respectively, p=0.048), and foods from the meat group less frequently than boys (1.3 and 1.6 times a day respectively, p=0.04).
One year old children of mothers -university graduates -took foods from the vegetable group more frequently than those of mothers with lower education (1.9 and 1.6 times a day respectively, p=0.003) and foods from the grain group less frequently (2 and 2.3 times a day respectively, p=0.001).
One year old children living in Prague took the fruit group more frequently than children living elsewhere (1.2 and 1 times a day respectively, p=0.06), preserved fruits significantly less frequently (0.3 and 0.1 times a day respectively, p=0.001), the meat group more frequently (1.5 and 1.2 times a day respectively, p=0.002), and also poultry more frequently (0.4 and 0.5 times a day respectively, p=0.003).
Five year old children from Prague took beef (0.2 and 0.1 times a day respectively, p=0.003) and pork (0.2 and 0.1 times a day respectively, p=0.003) more frequently than children living elsewhere, and potatoes less frequently (0.6 and 0.4 times a day respectively, p=0.002).
There was no other significant difference in the food intake frequency by breast-feeding status, sex, maternal education, or domicile.
Mothers were asked in an open ended question to name two most frequently taken beverages. Tea, milk, juice, and water or mineral water were the first and second most frequently taken beverages in all age groups (Table 6 ). Tea was the most frequent beverage in all age groups. Most mothers did not specify the type of tea given, however, the type of tea was specified as fruit, herbal or "for children" in 25.7% one-year-olds; the specification decreased with age to 1.4% in 5 years old children. Black tea was explicitly mentioned by two mothers only. Milk was, after tea, the second most frequent beverage in one and two years old children (breast milk for 9.2% of one year old children), then it was surpassed by juice. Water was the 4th most frequent beverage in all age groups.
Relatives or friends, health care providers, and child care books or journals were the most frequent sources of information about child feeding (Fig. 7) . Mothers usually reported more than one sources of information -1.9 source in average.
DISCUSSION
Eating habits important for one's long term health status develop early in life (11) . Parents and caregivers play an important role in forming the dietary habits in early childhood. A child at this age is still fully dependent for food on his or her carers who thus influence his or her future eating habits and through them his/her health. A dietary pattern that is low in fruits, vegetables, 
Fig. 7. Maternal source of advice on child feeding (many mothers reported more than one source of advice).
and wholegrain products and high in fat, sugars, and salt has been associated with non-communicable diseases such as obesity, cardiovascular diseases, and some types of cancer. Adequate fruit and vegetables intake is associated with lower risk of these diseases (12) .
The obtained data illustrate positive features of toddlers' and pre-schoolers' diet, while concerns exist in the following areas: delayed introduction of recommended meal frequency at one year of age, lower than desirable meal frequency at 5 years of age, proportion of children who do not take breakfast regularly increasing with age, low and with age further decreasing fruit and vegetable intake frequency, and smoked meat and meat products, sweets, and fried food intake frequency increasing with age and low fish consumption. The somewhat more favourable dietary patterns of children breast-fed beyond one year may have several explanations, e.g. higher maternal education of breast-fed children shown in this study or easier acceptance of a variety of foods by breastfed children described in literature (11) .
Of great importance is breast-feeding of 29.5% of children beyond one year of age and of 7% even beyond two years of age as recommended by WHO (13). Breast-feeding is an unequalled way of providing ideal food for the healthy growth and development of children and it is also an integral part of the reproductive process with important implications for mothers health (13) . The duration of breast-feeding in the Czech Republic remarkably increased since the activities supporting and promoting breastfeeding, especially the Baby-Friendly Hospital Initiative, started to gain momentum at the beginning of the 1990s' (14) .
The introduction of recommended meal frequency appeared to be delayed -the median number of meals and snacks of children aged one year was 4 and 18.8% of children got food other than milk only 2-3 times a day. The median number of meals and snacks per day at 2-4 years of age was consistent with the recommendation to eat 5 times a day (15), at 5 years of age it decreased to 4. Evidence suggests a significant reduction of obesity risk with increasing number of meals and therefore it appears prudent to promote a regular meal pattern with 5 meals per day with adequate composition to children and their families (16) . Skipping breakfast, a well-known negative habit in children in various populations (17) , was rare in our study but of concern is the proportion of children who take breakfast only sometimes increasing with age to 28.2% at five years. The results of a recent systematic review suggest that eating breakfast is associated with a reduced risk of becoming overweight or obese in childhood and adolescence (17) and also may have detrimental effects on cardio metabolic health (18) .
Although frequency of fruit and vegetable consumption was somewhat lower than recommended and 6.4% children did not eat fruits and 15.1% did not eat vegetables daily, the diet at one year of age was the closest to the recommendations among all age groups. Most of the statistically significant changes occurred between one and three years of age. The intake frequency of fiveyear-olds in our study was similar, in some foods remarkably so, to the intake frequency of 11 years old children in Brno (19) thus confirming that eating habits are formed early in life (11) .
The frequency of vegetable consumption statistically significantly decreased between two and three years of age. The proportion of children who did not eat any vegetables daily ranged between 18% and 21% by age groups from 2 years of age.
Consumption of cooked and fresh vegetables (except potatoes) of our five-year-olds was very similar to the consumption of 11 years old children in Brno (19) : only 3% of our five-year-olds and 5% of 11-year-olds in Brno consumed cooked vegetables at least once a day and only 25% of our five-year-olds and 24% of 11-year-olds in Brno consumed raw vegetables at least once a day. Higher vegetable consumption was associated with breastfeeding and maternal university education at 1 year of age, and female sex at 5 years of age in our study.
Fruit consumption decreased significantly between 1 and 2 years of age and the proportion of children who did not eat fruit daily ranged between 23% and 34% by age groups. In the Brno study (19) , the fruit consumption at least once a day in 11-yearolds was still somewhat lower (50%) than that of five-year-olds in our study (69%). Unlike in other studies showing a preference for fruits at this age (20, 21) , consumption of vegetables in our study was higher than that of fruits. This is mainly due to potatoes that are generally consumed frequently and in our study contributed substantially to the vegetable intake frequency, accounting for approximately one third of vegetable group consumption. Higher fruit group consumption was associated with breast-feeding and living in Prague; higher preserved fruit consumption was associated with living out of Prague. Other studies have also shown that breast-feeding duration predicts fruit consumption (22) . The finding of less than adequate fruit and vegetable intake is in line with other studies (20, 21, 22) and of concern as adequate fruit and vegetables intakes are especially important as diets rich in these foods have numerous health benefits (12, 23) . According to the European Society for Paediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN), plant foods can be used as the main food contributors to a well-balanced diet (24) .
Mean milk group intake frequency was in accordance with the recommended number of servings at 2 and 4 years of age and lower than recommended in 3 and 5-year-olds. Low or reduced fat milk or milk products were given to approximately one quarter of children below 2 years of age, which is not consistent with recommendations -low or reduced fat products should not be given to children below 2 years of age (15) .
Mean meat group intake frequency was in accordance with recommended 1-2 servings (25) in all age groups. Higher meat group consumption was associated with male sex at 5 years of age. The fish intake frequency was low at all ages. It is critical to include foods such as fish and food made with vegetable oils to help to achieve the right balance of fat for toddlers and pre-schoolers. Decrease in poultry consumption and increase in pork consumption with age leads to the increase of hidden fats in food. On the other hand, iron content of pork is higher than of poultry. The intake frequency of smoked meat and meat products statistically significantly increased already in the second year of life. It certainly is positive that 61% of one-year-olds and 51% of five-year-olds consumed smoked meat and meat products rarely but it is startling that 16% of five-year-olds consumed it 4 times a week or more frequently. This may be partly due to the consumption of ham, which is usually considered acceptable for children. Also fried foods that add to fat intake were offered more frequently with increasing age.
Mean grain group intake frequency was lower than recommended in all age groups (15) . Regular consumption of wholemeal grain products did not change considerably with age and was low (19-24% by age groups), occasional consumption increased with age to 68% at 5 years.
A negative feature is the increase of sweets (desserts, candies) consumption with age, which increases the amount of extrinsic sugar consumed. Our five-year-olds got these food items 4.7 times per week, which was again similar with 11-year-olds in Brno (19) : the intake frequency of category of chocolate, cakes and other sweets was 5 times a week. In addition, the consumption of sweet pastry in the grain groups also increased.
The intake of free sugar from sweetened tea and fruit juice may be potentially problematic although the association of excessive fruit juice intake (>350 mL/day) with short stature and obesity in preschool children found in one study (26) has not been confirmed by later studies (27, 28, 29) .
Mothers reported multiple and concurrent information sources about child feeding practices. Thus, nutrition educators have concurrent and multiple opportunities to disseminate nutrition information.
This research has a number of limitations and the results of this study must therefore be interpreted with caution. Respondents were a convenience sample in which the children living in Prague were overrepresented and the children from regions were underrepresented. As the mothers were recruited in public places, the children included into the study were healthy and did not attend pre-school establishments at all or at least not full time. This has undoubtedly influenced the prevalence of breast-feeding and may have influenced other feeding habits. The dietary information was mother-reported and therefore associated with the reporting biases inherent in dietary reporting: retrospective reporting relied upon the mother's memory, the intake frequency of foods perceived as healthy may have been overestimated and that of foods perceived as not healthy underestimated, and/or the groupings of foods may have not corresponded to the perception of respondent. And, finally, some of the statistically significant findings reported here may have been due to chance.
CONCLUSIONS
Parents and caregivers play an important role in forming the dietary habits in early childhood. A child at this age is still fully dependent for food on his or her carers who thus influence his or her future eating habits and through them his/her health. Our data confirm other studies findings that the dietary habits are formed early in life. The findings presented here provide important inputs to the content of messages that are needed to improve the feeding practices of toddlers and pre-schoolers. Longer duration of breast-feeding is a positive feature to which further enhancement of breast-feeding counselling could still contribute. Despite the less than optimal consumption of vegetables and fruits, the data appear to indicate that parents get and follow correct nutrition messages for feeding of infants from the health workers and other sources. This is reflected in the feeding pattern of one year old children.
The dietary habits of 2-5 year old children showed a perceptible trend to shortcomings that occur in the diet of older children and adults in the Czech Republic as well as in other industrial countries. In order to improve the dietary habits of toddlers and pre-schoolers, it is desirable to enhance health care providers advice and public health messages for toddlers and pre-schoolers and also to focus the nutrition messages on the improvement of family eating habits as small children tend to take over the parental food preferences.
